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Bropan Mex pyHapopa Kuumependunn A JCONT. 15/B/ 2083
Opraninzaiihn OGbefAHEHHBIX H4LLHA USSR

N0 NPHMEHEHHED ATOMHOA 3HEprHH ORTGINAL: RUSSIAN
B MHPHbIX LiENAX

He nopromut ornawanwio A0 odunmansioro cooOutenun na Hondieponinu

TIPUGOP LJA M3MEPEHL] MAJIMX JIOTOKOB HELTPOHOB
BLCOKON OHEPI'MN

11.C .bapatoB, B.JM.lonbranckuil, B.C.Poranos
1. BBejenue

Co3zaHue yckopuTeJell In4 NOJYueHus YacTHL BHCOKMX 3HEDPIUE npu-
BENO K HeOOXOLMMOCTYM I O3MMETDHYECKMX M3MepeHuyt mosefl pasnyuyHHX n3-
nyyeuuidt BOMM3M yckopuTesel,

llosumeTpua mnoXeli OLCTPHX HelTpoHoB ¢ dHep meid > 20 MoB Apiser-
¢, noxanyli, Haumenee paspadoraHuod, Mexny Tem Ouosoryyecxas addex-~
TMBHOCTL HEHTpPOHOB TAKMX BHEpPrui ype3BHYallHO BHCOKA - MPUMEpPHO B
20 pa3 (1) Buue OuomOTHYECKO! IPPEKTHBHOCTH B‘ -u3nyveHus. Croap
Gonbmas Omosnoruyeckasd ofpPeXTMBHOCTH HEHTDOHOB BHCOKOH JHEDIMM, B
YacTHOCTK , 0CycCJOBJIEHA TeM, YTO MX ALEpHOe MNOTNOLEHNEe CONPOBOXIAET:
cA oCGpa3oBaHueM "3Be3n",T.e. MCNYCKAHMEM HECKOJbXMX BIOPMYHHX TAXE-
JHX 3apAXeHHHX dYacTull.

BHcoxad Ouonoruyeckas SPPeKTUBHOCTH OHCTPHX HEHTDOHOB NPHBOAUT
K TOMY,YTO yxe ciadHe TNOTOKK HE!TDOHOB CTAHOBATICA ONaCHHMH .

JnA usMepeHys MaJyHX NOTOKOB HelTDOHOB BHCOKO! 9HEDTWM, B NMpuUH-
mune, MOTYT OHTH MCMOJNB30BAHH EMIKOCTHEE CUAHTHJUALMOHHHE CUYETUMEN
¢ AOCTATOYHO CO0JbIMM OCBEMOM cumnmmﬂroga. Taxos, BanpuMep, CYer-
yux Kpucty u Ip. (2) ¢ ofpemom = 2,5,10 cu® 7 BHPEXTHBHOCTHD B
HECKOJIBKO NpOLEHTOB MJM "3Be3iHwit Zerexrop" TI'.Jlexcuua ¥ Xp. (3) ana
HellTpoHOB ¢ BHeprnedl ~ 200 MaB c afpexruBHOCTHD ~ 30%.

QXHaro °TM LETEKTODH BechbMa YYsCTBUTENBHH K (OHY [OCTODOHHA
¥3iyyenull B MOTOKe HEWTDPOHOB, a,Kpoue TOro, UX OQPeKTMBHOCTH Xapak-
TEePH3YETICA DE3KO BHpaxenuoll 3HEpreT#yeCKol 3a=MCHMOCTHD, BHJL KOTO-

25 YEAR RE-REVIEW, '
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poi 3savacTykh He M3BECTCH T0YHO. VBTOTOBJIEHME TAKUX METEXTOPOB ¥ UX
OKCriyyaranuua npeycrabiioT U3BECTHHE TPYAHOCTH,

Huxe omucHBaercs npuoop LA WBMEPEHUH I10TOKOB HeATDOHOB C 3Hep-
ruell > 20 MaB, BechMa NpocTOd O KOHCTDYKUMM 4 B ofpalieHuu ¥ B T0
ke BDEMA NOCTATOYHO YYBCT BUTEABHWH LJd Ro3UMETPHYECKuX nenelt.

2. Omicanue npudopa

llpnGop Ana M3MepeHUA MaJHX NOTOKOB HEMTPOHOB ¢ gHepruell > 20 Man
OCHOBAH Ha akTUBALUM N3MEDPAEeMHM HEeHTDOHHHM ITOTOKOM yIJepola B Eni-
KHX OPTaHYYECKMX CUKHIMIAIOpPAX 1O peaxuy C%(n,2n)C" 4
nocJIeLypiueM M3MepeHuy akTupHocTH C L noMoupl goroyMHoxuTeneit mo
CBeT OBWM BCNHNRAM, BH3HBAEMNM B CUMHTHJIAATODE NOSMTDOHaMY p+ -pac-
naja.

OnuchpaeMu npucop € OCTOAN X3 CTERISHHOIO COCyla mapoodpasHoit
GopMu, 00epHYTOro aXuMiHM €50it Ponbroff ¥ cHaCEEHHOTO IBYMS OKHaMy
Ina @3, xpyx doroymHommTenedt &3Y-I9M, cxemH coBnazeEus c paspe-
wapmyM BpeMeHeM ~ 3.%[0"8 CeK, MOCJeXLylmero YCHIMTENH, IUCKPHMYHA-
TOpa ¥ cuerHoro ycrpoiicrsa, Oomuit BuI npubopa ¥ e€ro CKeJeTHad CXeMa
nokazaHd Ha puc. 1 u 2,

BudpasHad Qopuma cocyna (00BeM KOTOporo cocraBidn =5 500 cM®)
ofec neynBane HauJyywue ycJIoBMA DETUCTpalMH MO3ATPOHOB paclaia pazuo-
axTu BHOTO n3oroma (! . B KavecTBe cUMHTHINATOPA UCNOJIB30BAMIMC b
pacTBopH napareppeHusa B Kcuaone uay QeHuIN@KIOTEKCaHE,

Brnouenne QoToyuHoxmTelel Ha COBNALEHMA YCTPAHANO GOHOBHE OT-
CueTH, olycioBiaeHHme wymamy ®3Y ; mcnonni3oBaHye CoBnaleHnit 0Ka3aJoCh
HeOOXO0AuMEM N0 TOX NpuuMHE , YTO aMIMTYIH VMMIYIBCOB OT perucrpa-
Lyy  NMOSMTDPOHOB pacnala OLI CPaBHMMH C aMmauTyiamy wWyMmos @3V,

®oHoBHE NOKA3aHKA NMpMopa 0e3 CLUHTUAIATOpA COCTaBIAMN
=0,2 vmn.cex'I y & CO CUMHTMAIATOPOM ¥ NpH BCeCTODPOHHe# CBUHIOBOM
SamyTe TOJUMHOK S CM OHWIM o0KOJAO 7,5 uMm.cex —.

dtor doH He Owx ceazan ¢ Hammumem X' 3 crexse cocyla, T.K.
HCNIOIp30BalNE METAJINYECKMX ¥ NMIEKCHTIACOBHX COCYZLOB He TNDHBEJIO K
CHnxeH!p QoHa, ONMHTH NMoxa3alM,YTO BEJAL KOCMMYECKMX YaCTHI B GoH
He IIpeBocXoMT ~ 1 uMm.cex -,

OchoBuoi Qou, MO-BUAVEMOMY, OCYC/ACBICH DaALYOAKTYEHEM 3arpasye-
HOAMI CaMoro CLMHTWANATOpA, Tak, Hanpumep, yze 107" - T07*¢ ¢
npumecs naorona (34 5 yrJiepofe CLUMHTMJIIATOPA JLOCTATOYHO IS 0OBAC-
HeHUs Yucja QOHOBHX OTCYET 0B,
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IPPHEKTUBHOCTD ONUCHBAEMOTO npuoopa X OWCTDHM HeHTpOHaM mpaKTh-~
YECKN He M3MeHAeICA C 9Hepruelt HelTPOHOB B nurepsane 40-400 Mas.,
mockonbky cevenue peaxwmm  ('?(n,2n)C" B BTOfl 0CMacTH BHEp-
Tuu TpaKTHyecku nocrtodnno (4),.

ora s{deKTHBHOC TH NpONOPUMOHANLHE JLON6 nosmrpoHos pacnaja C :{
perucrpupyemix npudopoM. B paccmarpuBaeMou npuoope 8rTa LoJA COCTAB-
nda vp = 36% u Ousa usMepeHa ¢ adCOJOTHOX TOYHOCTHD 5%,

Adc onwrHas norpeuHocTs Nnpy M3MEPEHUH NOTOKA HellTpoHOB onpene-
M4€ICA , B OCHOBHOM, aGCOJIDTHON HETOYHOCTLD B BEJMUNHE CeYeHNd pe-
akumt C2(n,2n)C"  (6n2n) 1 cocrasmser npuMepHo 158,

3. I3MepeHna noToKa OHCTPHX He!TpOHOB

B XoZ&e u3Mepenuit cOMHTUAAATOD 0OMyYaNCH UCCIenyeMHM MOTOKOM -
HeiTpoHOB, Uncno, Qopua ¥ pacnosnoxenyue COCYL0B, B KOTOpPHX HaxoLuTCH
CUMHTHIIATOD BO BPEMSA @KTWBALMM HelTpOHAMU, MOTYT OHTBH CaMuMy pas-
HOOOpaSHHMA, B 3aBUCUMOCTH OT IeoMeTpuy mccirelyemMoro HelTpoHHoro
noJd, '

llpucyrcreue GoHa nocTOpoRHMX uBAYYeHM! B MOTOKE HeJiTPOHOB Npak:
TUIECKI HE CKABHBAETCSH Ha pesyJbraTax WaMepemit,T.K. LOCTATOYHO
SadKPaHMpOBATBECA HECKOJBKUAMY CAHTHMET paMyu CBYHLIA, YTOOH 3amMTUTHCA
0T NOCTOPOHHETO foHa b“ —KBaHTOB ¥ 3apAXEHHHX YacTul 6e3 cymecT-
BEHHOI'0 M3MEeHeHud MoToka HelTpoHOB,

llocre axTmsauuy HeiiTpoHaMu CUMHTHIIIATOD NepenuBalcad B COCYL
npudopa M ONMMCaHHHM BHIE CNOCOCOM onpeXesnfnach HapeleHHAS aKTHB- —r
noers CH

Konc rpykuna npuGopa Guna TaKoBa, YTO HanOJHEHNUE M CJMB COUH-
TUAIATOPA NpOM3BOAUNNCH O€3 BHKJKYEHNA BHCOKOTO HANDAXEHMA HA (POTO-
YMHOXUTENAX, JTO NO3BOJANO MPOBOLUTH HBMEDEHHE HenpepHsHo,

llycTs RinTensHOCTH 0GJyYeRNS CLMHTUIATOPA M3MEpAEMHM HellTpOH-
HEM noTokoM (II) cocramiger T MUHYT, BpEMA OT KOHLA 06JMyYeHus XLo
Havana OTCUETA AKTOB pacnafe- L MUAYT, IJMTENBHOCTH MBMEDEHUSA
akrusiocty O - 1 MAHYT, NpHYEM Ba OTO BpeMA OHIO 3apeructpHpo-
BaH0 B  umnynmscos. Ouvesmumno,uto :

(B-J)A =

n-—

i 'q-@n2n-n-(l—e'ﬂ)e'"(i-e"‘t)

/
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rme ¥ -4ucy0 JoHoBHX oTcueToB MpuGopa 3a 1 MUH, ;
N -yucso axep yraepola b CUMHTHIIATODE ;
A -xoucranra pacnasa CH¥ |, A = 0,0338 wmuwL.
OrHoCHTeNIBHAA cTaTMCTHYECKad owncka B olpeJeJleH¥Y NOT oKa
HelTPOHOB HAXOJMUTCA M3 BHPAKEHMUA :

YB-py
~ B-yt

B KOTOPOM oNymeHa HETOYHOCTH onpeseneHus QoHOBOM CKOPOCTH cuera

npuGopa, MOCKOAbLKY 3T4 BENMYMHA MOXeT OWTB ONpejeNeHa C Xejae-
MO’ roqsocgw B CleuMasbHHX NJIMTENBHHX onHTax,. lpy BalaHHOM COOTI-
Howewmn o MUHMMA/IBHOMY 3HaUeHND O oTBeyaer HeKOTOpad ornTH-
ua TpHad .IliMTBJIbHOCTB n3Mepeuna axrubroctH (5).

3Hayenue AN NaHHOT'O mnpudopa 3aBUCUT OT BENUMYMHH K3Kepde- A
uoro HeH1poHHOTrO noroka, Ha puc. 3 npelcTaBieHa 3aBUCHMOCTh 31
0T TN0TOK& OHCTPHX HellTDOHOB, BHPAXEHHOTO B eLMHULAX npefenbHO Lonyc: N
TMMOH KO3H, NpuHATolf 3Lech paBHOR 20 n,~cu'2- cek ~ (npu nmoToke, pas-
HOMEDHOM 110 BCEA NIOCKOCTH 8KTUBMPYEMOTO CUMHTUJIATOPE M I10CTOAHHOM
BO BpeueHu), IIpy sroM Bpemd M3Mepesnsa aKIMBHOCTY BCEria NpUHAMAETCH
ONTUMATBHEM, IJIMTENBHOCTH &KTMBaUMY HelfrpoHamu T = 30 MUH, a
T =5 uun,

' fla pucyHKe BUIHO,YTO MOTOK, COOTBETCTBY MU 0,2 Lo3H, MOXeT
OMTH U3k EH CO CTATHC TUYECKOH TOYHOCT BN = 30%, a NoTOK, COOT-
seTCTByDmMit 0OMHO! Jo8e, C TOYHOCTHD = 6%, I8 yMeHbWEHUA OTHX
sHaveurd B HACTOALEe BpeMA BELYTCH OMHTH N0 yBEAMYEHMD OTHOUEHU S

ny npudopa.

¥ Ommcanruil npuéop MCMNoAL3YETCA LAA u3MepeHnit nojs OuCTpHX do-

TOH ellTPOHOB BO/MM3K 265 MBB CHHXPOTpOHa BM3MYECKOTO KHCTHTYTE

m. TL.H.JedezeBa AH CCCP, pryeM ¢ ero moMomeD YIAJIOCH NPOU3BECTH

38MEpH 0YeHb MaJHX.NOTOKOB OHCTDHX HelTpoHOB.

B Hacrodmee BpeMA M3MePEHME MaJHX MOTOKOB HellTPOHOB BHCOKOM

SHeprmt MPOBOLMTCA OMMCaHHHM MpHOopoM BOM3M 680 MoB CUHXDOBMKIO-

1poHa O00BeluHeHHOr0 NECTHTYTE ALEDHHX uCcleloBauyii,
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Puc,I. OCuuit Bux npudopa.BcecroponHsa
3aluTa ynaieHa P p CBUHIIOBAA

Puc.2. Cxenernasa cxema npudopa: I-pacTBop mapa-
TeppeHnna B Kcuaoje ooneMoMm 500 cm3;
Z~poroymHoxuresn ®IY-I9M; 3-BHX0oZHHE
Kackagy QoToyMHORMTENeH; 4~5AEMEHT OT-
dopa coBnaJegHnis S-yCuanrens; 6-LUCKpU-
miHaTop; 7-I0-64 ¢ MeXaHNUECKUM CUETYUU-
KOM
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0 1 2 3 A
npedeaswo donycrmuman dosa

BenMuuda OTHOCATENbHOM CTATHCTHYECKOH
omuOKE NP OJHOKDATHOM M3MEDeHHH pa3id-
EHX HOTOEKOB HelTDOEOB BHCOROR BHEDIAM,
JnuTeIsHOCTH H3ME@POHHMA ARTMBHOCTH COOTBET-
CTByeT MHHEMAIbHOMY 3HAYCHHD Jdan8 RaHEHO-
ro OTOKE T = 30 MMB, T = 5 My, Ojua
npefienbE0 XONyCTMNAS X038 HPHHATA 3XECH
coornercrnynmgn uengoanouy OTORY

n = 20 R-CM™¢. cex
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